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Abstract of JP2001 1 9241 1 

PROBLEM TO BE SOLVED: To provide a polymer irregular reflection-inhibiting membrane that can be used for 
forming the super-ultra fine pattern formation of 64M, 256M, 1G and 4G DRAM, as the yield of these products is 
increased. SOLUTION: The compound itself to be used as an irregular reflection- inhibitory membrane is designed 
so that the compound may absorb the beams of wavelength of 193 nm and 248 nm and the polymer may include the 
chromophore of high absorbance. In addition, in order to impart the moldability, high air-tightness and dissolution 
resistance to the organic reflection inhibitory membrane, the mechanism that the resin is crosslinked by the ring- 
opening reaction of the epoxy structure in the resin, when the hard backing is carried out after coating. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The compound for scattered reflection prevention film which has the following structure. 
[Formula 1] 



Here, RIO and Rl 1 show a side chain or the alkyl group of carbon numbers 1-10 by which the principal 
chain permutation was carried out, and R12 shows hydrogen or a methyl group, respectively. 
[Claim 2] The manufacture approach of the compound according to claim 1 which is made to add and 
carry out the polymerization reaction of the polymerization initiator, and is characterized by making an 
object react with a side chain or the alcohol of carbon numbers 1-10 by which the principal chain 
permutation was carried out, and as a result manufacturing it after dissolving an acrolein or methacrolein 
in an organic solvent. 

[Claim 3] Said organic solvent is an approach according to claim 2 characterized by mixing and using 
one sort chosen from the group who consists of a tetrahydrofuran (THF), a cyclohexanone, 
dimethylformamide, dimethyl sulfoxide, dioxane, a methyl ethyl ketone, benzene, toluene, and a xylene, 
or more than it. 

[Claim 4] It is the approach according to claim 2 characterized by using what chosen from the group 
who consists of 2 and 2-azobisisobutyronitril (azobisuisobutironitoriru), benzoyl peroxide, acetyl 
peroxide, lauryl peroxide, t-butyl par acetate, t-butyl hydroperoxide, and di-t-butyl peroxide as said 
polymerization initiator. 

[Claim 5] Said polymerization reaction is an approach according to claim 2 characterized by carrying 
out at the temperature of 60-70 degrees C for 4 to 6 hours. 

[Claim 6] The constituent for antireflection films characterized by coming to contain the polymer which 
has the structure of a compound according to claim 1. 

[Claim 7] The antireflection film constituent which comes to carry out the polymerization reaction of the 
compound according to claim 1 to either of the compounds which have the structure of following (a) or 
(b) in an organic solvent. 
[Formula 2] 
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(a) 



[Formula 3] 




(b) 



or [ that, as for Ra. Rb, and Rc, hydrogen or carbon numbers 1-5 are permuted in hydrogen or a methyl 
group here, respectively, as for Rl thru/or R9 ] - or it is the straight chain or side-chain alkyl which is 
not permuted, or x, and y and z show the mole fraction of 0.01-0.99, and m and n show the integer of 1- 
5 for an alkoxyalkyl group, respectively. 

[Claim 8] To said constituent for antireflection films, an anthracene, 9-anthracene methanol, 9- 
anthracene carbonitrile, 9-anthracene carboxylic acid, dithranol, 1, 2, 10-anthracene triol, an anthra 
flavone acid, 9-ANTO aldehyde oxime, 9-anthra RUDEHIDO, 2-amino-7-methyl-oxo-5H-[l] benzo[2 
and 3-PIRANO b] benzopyridine-3-carbonitrile, A 1-aminoanthraquinone and anthraquinone-2- 
carboxyhc acid, 1, 5-dihydroxyanthraquinone, An anthrone, 9-anthryl trifluoromethyl ketone, 9-alkyl 
anthracene derivative that is the following chemical formula (c), The constituent for antireflection films 
according to claim 7 characterized by adding one or more sorts of additives chosen from the group who 
consists of a carboxyl anthracene derivative which is the following chemical formula (d), and a carboxyl 
anthracene derivative which is the following chemical formula (e), and being manufactured. 
[Formula 4] 



(c) 




[Formula 5] 
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(d) 



[Formula 6] 

C=0 




or [ that, as for RI, R2, and R3, hydrogen a hydroxy group, or carbon numbers 1-5 are permuted here, 
respectively ] - or they are the straight chain which is not permuted or side-chain alkyl, an alkane, 
alkoxy alkyl, and an alkoxy alkane. 

[Claim 9] It is the constituent for antireflection films according to claim 7 characterized by using ethyl 
3-ethoxy propionate, methyl 3-methoxy propionate, a cyclohexanone, propylene glycol methyl ether 
acetate, etc. for said organic solvent, and using the amount as 200 - 5000% of the weight of the used 
polymer. 

[Claim 10] The manufacture approach of the semiconductor device characterized by performing 
postbake after applying to a wafer the constituent for antireflection film containing either of the 
compounds which have the structure of (a) or (b) according to claim 7, and a compound according to 
claim 1 . 

[Claim 11] Said postbake is an approach according to claim 10 characterized by carrying out for 10 - 
1000 seconds at the temperature of 100-300 degrees C. 

[Claim 12] The semiconductor device manufactured by the approach according to claim 10. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a thing about the polymer which can be used as scattered 
reflection prevention film, and its manufacture approach in the production process of a semiconductor 
device. In more detail It overly sets at a detailed pattern formation process, the photoresist for 
lithography using 193nmArF and 248nmKrF laser is used among the production process of a 
semiconductor device - It is a thing about the organic substance for acid resisting from which the echo 
of a lower membrane layer is prevented and the standing wave by thickness change of ArF, KrF light, 
and the photoresist itself can be removed. It is related with the organic scattered reflection prevention 
polymer which can overly be used at the time of formation of detailed Bataan and its manufacture 
approach of 1G and 4G DRAM. Moreover, this invention relates to the scattered reflection prevention 
constituent containing such an organic scattered reflection prevention polymer, the antireflection film 
using this, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Fluctuation of CD (Critical Dimension) by the diffracted light and the 
reflected light from the standing wave (standing wave) according overly in a detailed pattern formation 
process to fluctuation of the optical property of the lower membrane layer on a wafer and the thickness 
of a film, reflective notching (reflective notching), and the lower film in a semi-conductor production 
process takes place impossibly. Therefore, optical absorption introduces a good layer by the wavelength 
range of the light used as a source of exposure, there is a proposal that I will make it prevent the echo by 
the lower membrane layer, and this film is called the antireflection film. 

[0003] Such an antireflection film is roughly classified into an inorganic system antireflection film and 
an organic system antireflection film according to the class of matter used. Moreover, it is divided into 
an absorbent-system antireflection film and an interference system antireflection film by the acid- 
resisting mechanism. At the detailed pattern formation process using I line (I-line) with a wavelength of 
365nm, the inorganic system antireflection film is mainly used, as an absorbent-system antireflection 
film, TiN and amorphism form carbon (Amorphous C) are used, and SiON is mainly used as an 
interference system antireflection film. 

[0004] Although SiON using KrF light which is mainly an inorganic system antireflection film has 
overly been used at the detailed pattern formation process, recently, an organic system compound has 
also come to be used for an antireflection film. For example, also in formation of a detailed pattern, it is 
overly recognized that the thing for which ArF light is used and for which an organic antireflection film 
is used is effective. However, the actual condition is that the antireflection film which uses ArF light and 
which may be satisfied is not overly developed in a detailed pattern formation process. In the case of the 
inorganic system antireflection film, the matter which can control a 193nm [ which is the light source ] 
interference phenomenon is not announced yet, but the efforts which are going to use an organic system 
antireflection film continue recently. 

[0005] Considering the knowledge acquired by current, it is desirable to equip the organic antireflection 
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film with the following basic conditions. 

[0006] (1) There must not be no phenomenon which a solvent dissolves and a photoresist can peel off at 
the time of application of a process. For that, it must be designed so that the shaping film can make the 
structure of cross linkage, and a chemical must not be generated as a by-product in this case. 

(2) There must not be no in-and-out of chemicals, such as an acid from an antireflection film or an 
amine. It is because there is an inclination which induces a footing (footing) phenomenon while 
undercutting (undercutting) occurs in the lower part of a pattern and bases, such as an amine, shift 
temporarily when an acid shifts from an antireflection film (migration). 

(3) Although the antireflection film must have a quick etch rate relatively compared with a upside film, 
this is because an etching process smooth as a mask can be performed for a film at the time of etching. 

(4) Therefore, an antireflection film must fully be able to demonstrate the function as an antireflection 
film by the thinnest possible thickness. 

[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the object of this invention is among the 
production process of a semiconductor device to offer the quality of the new organic compound using 
193nmArF and 248nmKrF light which can be used as an antireflection film overly in a detailed pattern 
formation process, and its manufacture approach while satisfying all the conditions that it should have as 
said antireflection film. 

[0008] Other objects of this invention are to offer the scattered reflection prevention constituent 
containing such a compound for scattered reflection prevention film, and its manufacture approach. 
[0009] The object of further others of this invention is to offer the scattered reflection prevention film 
formed using such a scattered reflection prevention constituent, and its formation approach. 
[0010] 

[Means for Solving the Problem] In all films, only when the activity of the quality of organic scattered 
reflection preventer for removing interference of the light by the rear-face diffraction and the echo from 
the standing wave and reflective notching, and the lower film which are generated at the time of 
exposure is indispensable and the quality of organic scattered reflection preventer of the absorbance to 
specific wavelength is surely high, it can be used as an antireflection film. In this invention, in order to 
design so that a chromophore with a high absorbance may be contained in a polymer and to give the 
moldability of the organic antireflection film, airtightness, solubility-proof, etc. so that the wavelength 
of 193nm and 248nm light can be absorbed, the mechanism made to construct a bridge by the ring 
opening reaction of the epoxy structure in resin was introduced so that crosslinking reaction might occur 
after coating at the time of postbake (hard bake). Especially, to all the solvents of a hydrocarbon system, 
the antireflection-film resin of this invention is excellent in solubility, and, moreover, has after postbake 
the solubility-proof which is not dissolved in any solvents. Therefore, since it had the etch rate which it 
not only does not generate any problem, either, but was excellent at the time of spreading of a film 
compared with the ArF film by undercutting and a footing not occurring but consisting of a giant 
molecule of an acrylate system especially at the time of pattern formation, etch selectivity improved 
remarkably. 

[001 1] The basic type of the resin used as an organic antireflection film of this invention seems to be a 
chemical formula (1), a following chemical formula (2), and a following chemical formula (3). 
[Formula 7] 
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(l) 



[Formula 8] 




(2) 



[Formula 9] 



Rio" 



(3) 



[0012] In said formula Ra, Rb, and Rc, respectively hydrogen or a methyl group Whether hydrogen or 
carbon numbers 1-5 are permuted Rl thru/or R9, respectively or [ whether it is the straight chain or side- 
chain alkyl which is not permuted and ] an alkoxyalkyl group RIO and Rl 1 - a side chain or the alkyl 
group of carbon numbers 1-10 by which the principal chain permutation was carried out - in R12, x, 
and y and z show the mole fraction of 0.01-0.99, and m and n show the integer of 1-5 for hydrogen or a 
methyl group, respectively. 

[0013] It is also desirable to use what is chosen from the group who consists of a following chemical 
formula (4) thru/or (7) as a polymer of said chemical formula (3). 
[Formula 10] 

H 



(4> 



H 3 CO- , ^^-OCH > 



[Formula 11] 
1 1 



(5) 



HjCHjCO ^^OCHjCHa 
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[Formula 12] 



HjCO^ OCH 9 

[Formula 13^ 



(7) 



[0014] Said chemical formula (4) thru/or the compound of (7) are well hardened under existence of 
other polymers which have an alcoholic radical, and an acid. 

[0015] The polymer of said chemical formula (1) can carry out the polymerization reaction of 9- 
anthracene alkyl acrylate system monomer and the hydroxyalkyl acrylate system monomer into a 
solvent with an initiator, and can be manufactured, and each monomer has 0.01 - 0.99 mole fraction in 
this case. 

[0016] It asks for the hydroxyalkyl acrylate system monomer and methyl methacrylate system monomer 
which are used in order to manufacture said chemical formula (1) or the polymer of (2) commercially, or 
they can be used, manufacturing directly. 

[0017] This invention offers the manufacture approach of a compound of having the structure of said 
chemical formula (3). 

[0018] After the manufacture approach of the polymer of said chemical formula (3) carries out the 

polymerization of the acrolein (METO) and manufactures the Pori (METO) acrolein, it consists of 

making an object react with a side chain or the alkyl alcohol of carbon numbers 1-10 by which the 

principal chain permutation was carried out, as a result of being manufactured. 

[0019] It consists of making a side chain or the alkyl alcohol of carbon numbers 1-10 by which the 

principal chain permutation was carried out react to an object in ordinary temperature by making 

trifluoro methylsulfonic acid into a catalyst as a result for 20 to 30 hours, after melting an acrolein to an 

organic solvent first (METO), adding a polymerization initiator to this in more detail and carrying out a 

polymerization reaction at the temperature of 60-70 degrees C of a vacua for 4 to 6 hours. 

[0020] In said process, it is desirable to mix and use one sort chosen from the group who consists of a 

tetrahydrofuran (THF), a cyclohexanone, dimethylformamide, dimethyl sulfoxide, dioxane, a methyl 

ethyl ketone, benzene, toluene, and a xylene as said organic solvent, or more than it. 

[0021] Moreover, it is desirable to use what was chosen from the group who consists of 2 and 2- 

azobisisobutyronitril (azobisuisobutironitoriru), benzoyl peroxide, acetyl peroxide, lauryl peroxide, t- 

butyl par acetate, t-butyl hydroperoxide, and di-t-butyl peroxide as said polymerization initiator. 

[0022] Moreover, as alkyl alcohol of said carbon numbers 1-10, it is desirable to use a methanol or 

ethanol. 

[0023] Moreover, this invention offers the constituent for antireflection films to which it comes to carry 
out the polymerization reaction of the one sort of the polymer of said chemical formula (1), or the one 
sort and said chemical formula (3) of the polymer of (2) in an organic solvent. Moreover, this invention 
offers the antireflection film constituent characterized by adding further one sort or two sorts or more of 
additives chosen from the group who becomes said constituent for antireflection films from an 
anthracene derivative. 

[0024] The anthracene derivative as said additive An anthracene, 9-anthracene methanol, 9-anthracene 
carbonitrile, 9-anthracene carboxylic acid, dithranol, 1, 2, 10-anthracene triol, an anthra flavone acid, 9- 
ANTO aldehyde oxime, 9-anthra RUDEHIDO, 2-amino-7-methyl-oxo-5H-[l] benzo[2 and 3-PIRANO 
b] benzopyridine-3-carbonitrile, A 1-aminoanthraquinone and anthraquinone-2-carboxylic acid, 1, 5- 
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dihydroxyanthraquinone, An anthrone, 9-anthryl trifluoromethyl ketone, 9-alkyl anthracene derivative of 
the following chemical formula (8), What was chosen from the group who consists of a carboxyl 
anthracene derivative of the following chemical formula (9) and a carboxyl anthracene derivative of the 
following chemical formula (10) is desirable. 
[Formula 14] 



R 3 C R 2 




[0025] or [ that, as for Rl, R2, and R3, hydrogen a hydroxy group, or carbon numbers 1-5 are permuted 
in said formula, respectively ] ~ or they are the straight chain which is not permuted or side-chain alkyl, 
an alkane, alkoxy alkyl, and an alkoxy alkane. 

[0026] Moreover, as an organic solvent at the time of the polymerization reaction in said constituent for 
antireflection films, the usual organic solvent can be used and ethyl 3-ethoxy propionate, methyl 3- 
methoxy propionate, a cyclohexanone, propylene glycol methyl ether acetate, etc. can be used 
preferably. In this case, as for the amount of a solvent, it is desirable to carry out to 200 - 5000% of the 
weight. 

[0027] Moreover, this invention applies the constituent for antireflection film containing any one or 
more sorts of compounds of said chemical formula (1), (2), and (3) to a wafer, and offers the formation 
approach of the antireflection film which comes to contain the phase which carries out postbake. 
[0028] As for said postbake, it is desirable to carry out for 10 - 1000 seconds at the temperature of 100- 
300 degrees C, antireflection film resin is made to construct a bridge by postbake, and an antireflection 
film is formed. 

[0029] The antireflection film formed by said approach was checked with the thing showing the engine 
performance overly excellent also as an organic antireflection film of a detailed pattern formation 
process which uses 193nmArF, 248nmKrF, and 157nmF(s)2 laser. 
[0030] 

[Embodiment of the Invention] Hereafter, based on the desirable example of this invention, this 
invention is explained more concretely. However, the following example does not limit the access range 
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of this invention, and merely presents it for instantiation. 

[0031] (Example 1) After dissolving 0.5 mols of synthetic 9-anthracene methanols and 0.5 mols of 
pyridines of synthetic (l)9-anthracene methyl acrylate of the Pori [9-anthracene methyl acrylate-(2- 
hydroxyethyl acrylate)] 2 yuan copolymer in a tetrahydrofiiran, 0.5 mols of acryloyl chloride are added 
and it is made to react. After filtering a reaction solution and extracting of ethyl acetate again, distilled 
water washes many times and 9-anthracene methyl acrylate displayed with the following chemical 
formula (1 1) is acquired by making it dry with a vacuum distillation vessel. In this case, yield was 84%. 
[Formula 17] 




(i i) 



[0032] (2) 0.5 mols of synthetic 9-anthracene methyl acrylate monomers of the Pori [9-anthracene 
methyl acrylate-(2-hydroxyethyl acrylate)] 2 yuan copolymer, Putting 0.5 mols of 2-hydroxy ethyl 
acrylates into a 500ml circular flask, and agitating them After adding tetrahydrofiiran (THF) 300g 
prepared beforehand, it often mixes, and after adding 0.1 -3g (azobisuisobutironitoriru) of 2,2-azobis 
isobutyronitrile, it is made to react for 5 to 20 hours at the temperature of 60 degrees C - 75 degrees C of 
nitrogen-gas-atmosphere mind. After completion of a reaction, if this solution is settled and ethyl ether 
or a normal hexane solvent is made to filter and dry it, the Pori [9-anthracene methyl acrylate-(2- 
hydroxyethyl acrylate)] resin which has the structure of the following chemical formula (12) which is a 
polymer by this invention will be acquired. In this case, yield was 83%. 
[Formula 18] 




(12) 



[0033] 0.5 mols of 9-anthracene methyl acrylate monomers compounded in the synthetic example 1 of a 
copolymer, (Example 2) [ of the Pori [9-anthracene methyl acrylate-(3-hydroxypropyl acrylate)] 2 
yuan ] Putting 0.5 mols of 3-hydroxypropyl acrylates into a 500ml circular flask, and agitating them 
After adding tetrahydrofiiran (THF) 300g prepared beforehand, it often mixes, and after adding 0.1 -3g 
(azobisuisobutironitoriru) of 2,2-azobis isobutyronitrile, it is made to react for 5 to 20 hours at the 
temperature of 60 degrees C - 75 degrees C of nitrogen-gas-atmosphere mind. After completion of a 
reaction, if this solution is settled and ethyl ether or a normal hexane solvent is made to filter and dry it, 
the Pori [9-anthracene methyl acrylate-(3-hydroxypropyl acrylate)] resin which has the structure of the 
following chemical formula (13) which is a polymer by this invention will be acquired. In this case, 
yield was 82%. 
[Formula 19] 
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(i 3) 



[0034] 0.5 mols of 9-anthracene methyl acrylate monomers compounded in the synthetic example 1 of 
the Pori [9-anthracene methyl acrylate-(4-hydroxy butyl acrylate)] copolymer, (Example 3) Putting 0.5 
mols of 4-hydroxy butyl acrylates into a 500ml circular flask, and agitating them After adding 
tetrahydrofiiran (THF) 300g prepared beforehand, it often mixes, and after adding 0.1 -3g 
(azobisuisobutironitoriru) of 2,2 ! -azobis isobutyronitrile, it is made to react for 5 to 20 hours at the 
temperature of 60 degrees C - 75 degrees C of nitrogen-gas-atmosphere mind. After completion of a 
reaction, if this solution is settled and ethyl ether or a normal hexane solvent is made to filter and dry it, 
the Pori [9-anthracene methyl acrylate-(4-hydroxy butyl acrylate)] resin which has the structure of the 
following chemical formula (14) which is a polymer by this invention will be acquired. In this case, 
yield was 81%. 
[Formula 20] 



(1 4) 




[0035] (Example 4) After dissolving 0.5 mols of synthetic 9-anthracene methanols and 0.5 mols of 
pyridines of synthetic (l)9-anthracene methyl methacrylate of the Pori [9-anthracene methyl 
methacrylate-(2-hydroxyethyl acrylate)] 2 yuan copolymer in a tetrahydrofiiran, 0.5 mols of 
methacryloyl chloride are added. After filtering a reaction solution, it extracts of ethyl acetate again and 
9-anthracene methyl methacrylate displayed with the following chemical formula (15) is acquired by 
making it dry with a vacuum distillation vessel, after distilled water washes many times. In this case, 
yield was 83%. 
[Formula 21] 




(1 5) 



[0036] (2) 0.5 mols of synthetic 9-anthracene methyl methacrylate monomers of the Pori [9-anthracene 
methyl methacrylate-(2-hydroxyethyl acrylate)] 2 yuan copolymer, Putting 0.5 mols of 2-hydroxyethyl 
acrylates into a 500ml circular flask, and agitating them After adding tetrahydrofiiran (THF) 300g 
prepared beforehand, it often mixes, and after adding 0.1 -3g (azobisuisobutironitoriru) of 2,2'-azobis 
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isobutyronitrile, it is made to react for 5 to 20 hours at the temperature of 60 degrees C - 75 degrees C of 
nitrogen-gas-atmosphere mind. After completion of a reaction, if this solution is settled and ethyl ether 
or a normal hexane solvent is made to filter and dry it, the Pori [9-anthracene methyl methacrylate-(2- 
hydroxyethyl acrylate)] resin which has the structure of the following chemical formula (16) which is a 
polymer by this invention will be acquired. In this case, yield was 79%. 
[Formula 22] 




(l e) 



[0037] 0.5 mols of 9-anthracene methyl methacrylate monomers compounded in the synthetic 
aforementioned example 4 of a copolymer, (Example 5) [ of the Pori [9-anthracene methyl 
methacrylate-(3-hydroxypropyl acrylate)] 2 yuan ] Putting 0.5 mols of 3-hydroxypropyl acrylates into a 
500ml circular flask, and agitating them After adding tetrahydrofuran (THF) 300g prepared beforehand, 
it often mixes, and after adding 0.1 -3g (azobisuisobutironitoriru) of 2,2'-azobis isobutyronitrile, it is 
made to react for 5 to 20 hours at the temperature of 60 degrees C - 75 degrees C of nitrogen-gas- 
atmosphere mind. After completion of a reaction, if this solution is settled and ethyl ether or a normal 
hexane solvent is made to filter and dry it, the Pori [9-anthracene methacrylate-(3-hydroxypropyl 
acrylate)] resin which has the structure of the following chemical formula (17) which is a polymer by 
this invention will be acquired. In this case, yield was 81%. 
[Formula 23] 




(1 7) 



[0038] 0.5 mols of 9-anthracene methyl methacrylate monomers compounded in the synthetic 
aforementioned example 4 of a copolymer, (Example 6) [ of the Pori [9-anthracene methyl 
methacrylate-(4-hydroxy butyl acrylate)] 2 yuan ] Putting 0.5 mols of 4-hydroxy butyl acrylates into a 
500ml circular flask, and agitating them After adding tetrahydrofuran (THF) 300g prepared beforehand, 
it often mixes, and it is 2,2 ! -azobis isobutyronitrile. (azobisuisobutironitoriru) After adding 0.1 -3g, it is 
made to react for 5 to 20 hours at the temperature of 60 degrees C - 75 degrees C of nitrogen-gas- 
atmosphere mind. After completion of a reaction, if this solution is settled and ethyl ether or a normal 
hexane solvent is made to filter and dry it, the Pori [9-anthracene methyl methacrylate-(4-hydroxy butyl 
acrylate)] resin which has the structure of the following chemical formula (18) which is a polymer by 
this invention will be acquired. In this case, yield was 81%. 
[Formula 24] 
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(1 8) 



[0039] 0.3 mols of 9-anthracene methyl acrylate monomers compounded in the synthetic example 1 of a 
copolymer, (Example 7) [ of Pori [9-anthracene methyl acrylate-(2-hydroxyethyl acrylate)-methyl 
methacrylate] 3 yuan ] Putting 0.5 mols of 2-hydroxyethyl acrylates, and 0.2 mols of methyl 
methacrylate into a 500ml circular flask, and agitating it After adding tetrahydrofuian (THF) 300g 
prepared beforehand, it often mixes, and after adding 0.1 -3g (azobisuisobutironitoriru) of 2,2'-azobis 
isobutyronitrile, it is made to react for 5 to 20 hours at the temperature of 60 degrees C - 75 degrees C of 
nitrogen-gas-atmosphere mind. After completion of a reaction, if this solution is settled and ethyl ether 
or a normal hexane solvent is made to filter and dry it, the Pori [9-anthracene methyl acrylate-(2- 
hydroxyethyl acrylate)-methyl methacrylate] resin which has the structure of the following chemical 
formula (19) which is a polymer by this invention will be acquired. In this case, yield was 80%. 
[Formula 25] 




(19) 



[0040] 0.3 mols of 9-anthracene methyl acrylate monomers compounded in the synthetic example 1 of a 
copolymer, (Example 8) [ of Pori [9-anthracene methyl acrylate-(3-hydroxypropyl acrylate)-methyl 
methacrylate] 3 yuan ] Putting 0.5 mols of 3-hydroxypropyl acrylates, and 0.2 mols of methyl 
methacrylate into a 500ml circular flask, and agitating it After adding tetrahydrofuran (THF) 300g 
prepared beforehand, it often mixes, and after adding 0.1 -3g (azobisuisobutironitoriru) of 2,2'-azobis 
isobutyronitrile, it is made to react for 5 to 20 hours at the temperature of 60 degrees C - 75 degrees C of 
nitrogen-gas-atmosphere mind. After completion of a reaction, if this solution is settled and ethyl ether 
or a normal hexane solvent is made to filter and dry it, the Pori [9-anthracene methyl acrylate-(3- 
hydroxypropyl acrylate)-methyl methacrylate] resin which has the structure of the following chemical 
formula (20) which is a polymer by this invention will be acquired. In this case, yield was 82%. 
[Formula 26] 



(20) 
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[0041] 0.3 mols of 9-anthracene methyl acrylate monomers compounded in the synthetic example 1 of a 
copolymer, (Example 9) [ of Pori [9-anthracene methyl acrylate-(4-hydroxy butyl acrylate)-methyl 
methacrylate] 3 yuan ] Putting 0.5 mols of 4-hydroxy butyl acrylates, and 0.2 mols of methyl 
methacrylate into a 500ml circular flask, and agitating it After adding tetrahydrofuran (THF) 300g 
prepared beforehand, it often mixes, and after adding 0.1 -3g (azobisuisobutironitoriru) of 2,2 f -azobis 
isobutyronitrile, it is made to react for 5 to 20 hours at the temperature of 60 degrees C - 75 degrees C of 
nitrogen-gas-atmosphere mind. After completion of a reaction, if this solution is settled and ethyl ether 
or a normal hexane solvent is made to filter and dry it, the Pori [9-anthracene methyl acrylate-(4- 
hydroxy butyl acrylate)-methyl methacrylate] resin which has the structure of the following chemical 
formula (21) which is a polymer by this invention will be acquired. In this case, yield was 81%. 
[Formula 27] 




(2 l) 



[0042] 0.3 mols of 9-anthracene methyl methacrylate monomers compounded in the synthetic 
aforementioned example 4 of a copolymer, (Example 10) [ of Pori [9-anthracene methyl methacrylate- 
(2-hydroxyethyl acrylate)-methyl methacrylate] 3 yuan ] Putting 0.5 mols of 2-hydroxyethyl acrylates, 
and 0.2 mols of methyl methacrylate into a 500ml circular flask, and agitating it After adding 
tetrahydrofuran (THF) 300g prepared beforehand, it often mixes, and after adding 0. 1 -3g 
(azobisuisobutironitoriru) of 2,2'-azobis isobutyronitrile, it is made to react for 5 to 20 hours at the 
temperature of 60 degrees C - 75 degrees C of nitrogen-gas-atmosphere mind. After completion of a 
reaction, if this solution is settled and ethyl ether or a normal hexane solvent is made to filter and dry it, 
the Pori [9-anthracene methyl methacrylate-(2-hydroxyethyl acrylate)-methyl methacrylate] resin which 
has the structure of the following chemical formula (22) which is a polymer by this invention will be 
acquired. In this case, yield was 82%. 
[Formula 28] 




(2 2) 



[0043] 0.3 mols of 9-anthracene methyl methacrylate monomers compounded in the synthetic 
aforementioned example 4 of a copolymer, (Example 1 1) [ of Pori [9-anthracene methyl methacrylate- 
(3-hydroxypropyl acrylate)-methyl methacrylate] 3 yuan ] Putting 0.5 mols of 3-hydroxypropyl 
acrylates, and 0.2 mols of methyl methacrylate into a 500ml circular flask, and agitating it After adding 
tetrahydrofuran (THF) 300g prepared beforehand, it often mixes, and after adding 0. l-3g 
(azobisuisobutironitoriru) of 2,2'-azobis isobutyronitrile, it is made to react for 5 to 20 hours at the 
temperature of 60 degrees C - 75 degrees C of nitrogen-gas-atmosphere mind. After completion of a 
reaction, if this solution is settled and ethyl ether or a normal hexane solvent is made to filter and dry it, 
the Pori [9-anthracene methyl methacrylate-(3-hydroxypropyl acrylate)-methyl methacrylate] resin 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



5/6/2006 



JP,2001-192411,A [DETAILED DESCRIPTION] 



Page 11 of 14 



which has the structure of the following chemical formula (23) which is a polymer by this invention will 
be acquired. In this case, yield was 81%. 
[Formula 29] 




(23) 



[0044] 0.3 mols of 9-anthracene methyl methacrylate monomers compounded in the synthetic 
aforementioned example 4 of a copolymer, (Example 12) [ of Pori [9-anthracene methyl methacrylate- 
(4-hydroxy butyl acrylate)-methyl methacrylate] 3 yuan ] Putting 0.5 mols of 4-hydroxy butyl acrylates, 
and 0.2 mols of methyl methacrylate into a 500ml circular flask, and agitating it After adding 
tetrahydrofuran (THF) 300g prepared beforehand, it often mixes, and after adding 0.1 -3g 
(azobisuisobutironitoriru) of 2,2-azobis isobutyronitrile, it is made to react for 5 to 20 hours at the 
temperature of 60 degrees C - 75 degrees C of nitrogen-gas-atmosphere mind. After completion of a 
reaction, if this solution is settled and ethyl ether or a normal hexane solvent is made to filter and dry it, 
the Pori [9-anthracene methyl methacrylate-(4-hydroxy butyl acrylate)-methyl methacrylate] resin which 
has the structure of the following chemical formula (24) which is a polymer by this invention will be 
acquired. In this case, yield was 80%. 
[Formula 30] 



(24) 




[0045] (Example 13) After dissolving 0.5 mols of synthetic 9-anthracene methanols and 0.5 mols of 
pyridines of synthetic (l)9-anthracene ethyl acrylate of the Pori [9-anthracene ethyl acrylate-(2- 
hydroxyethyl acrylate)] 2 yuan copolymer in a tetrahydrofuran, 0.5 mols of acryloyl chloride are added. 
After filtering a reaction solution, and it extracts of ethyl acetate again and distilled water washes many 
times, 9-anthracene ethyl acrylate displayed with the following chemical formula (25) is acquired by 
making it dry with a vacuum distillation vessel. In this case, yield was 80%. 
[Formula 31] 



(25) 




[0046] (2) 0.5 mols of synthetic 9-anthracene ethyl methacrylate monomers of the Pori [9-anthracene 
ethyl acrylate-(2-hydroxyethyl acrylate)] 2 yuan copolymer, Putting 0.5 mols of 2-hydroxyethyl 
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acrylates into a 500ml circular flask, and agitating them After adding tetrahydrofuran (THF) 300g 
prepared beforehand, it often mixes, and after adding 0.1 -3g (azobisuisobutironitoriru) of 2,2'-azobis 
isobutyronitrile, it is made to react for 5 to 20 hours at the temperature of 60 degrees C - 75 degrees C of 
nitrogen-gas-atmosphere mind. After completion of a reaction, if this solution is settled and ethyl ether 
or a normal hexane solvent is made to filter and dry it, the Pori [9-anthracene ethyl acrylate-(2- 
hydroxyethyl acrylate)] resin which has the structure of the following chemical formula (26) which is a 
polymer by this invention will be acquired. In this case, yield was 82%. 
[Formula 32] 

r T r t 




(2 6) 



[0047] 0.5 mols of 9-anthracene ethyl acrylate monomers compounded in the synthetic aforementioned 
example 13 of a copolymer, (Example 14) [ of the Pori [9-anthracene ethyl methacrylate-(3- 
hydroxypropyl acrylate)] 2 yuan ] Putting 0.5 mols of 3-hydroxypropyl acrylates into a 500ml circular 
flask, and agitating them After adding tetrahydrofuran (THF) 300g prepared beforehand, it often mixes, 
and after adding 0.1 -3g (azobisuisobutironitoriru) of 2,2'-azobis isobutyronitrile, it is made to react for 5 
to 20 hours at the temperature of 60 degrees C - 75 degrees C of nitrogen-gas-atmosphere mind. After 
completion of a reaction, if this solution is settled and ethyl ether or a normal hexane solvent is made to 
filter and dry it, the Pori [9-anthracene ethyl methacrylate-(3-hydroxypropyl acrylate)] resin which has 
the structure of the following chemical formula (27) which is a polymer by this invention will be 
acquired. In this case, yield was 81%. 
[Formula 33] 




(27) 



[0048] 0.5 mols of 9-anthracene ethyl acrylate monomers compounded in the synthetic aforementioned 
example 13 of a copolymer, (Example 15) [ of the Pori [9-anthracene ethyl acrylate-(4-hydroxy butyl 
acrylate)] 2 yuan ] Putting 0.5 mols of 4-hydroxy butyl acrylates into a 500ml circular flask, and 
agitating them After adding tetrahydrofuran (THF) 300g prepared beforehand, it often mixes, and after 
adding 0.1 -3g (azobisuisobutironitoriru) of 2,2'-azobis isobutyronitrile, it is made to react for 5 to 20 
hours at the temperature of 60 degrees C - 75 degrees C of nitrogen-gas-atmosphere mind. After 
completion of a reaction, if this solution is settled and ethyl ether or a normal hexane solvent is made to 
filter and dry it, the Pori [9-anthracene ethyl acrylate-(4-hydroxy butyl acrylate)] resin which has the 
structure of the following chemical formula (28) which is a polymer by this invention will be acquired. 
In this case, yield was 80%. 
[Formula 34] 
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r 




(2 8) 



[0049] (Example 16) After putting synthetic acrolein lOOg of Pori [acrolein dimethyl acetal] resin, 
tetrahydrofuran (THF) 66g, and azobisuisobutironitoriru 2g into a 500ml circular flask and making it a 
vacua, it was made to react at 65 degrees C for 5 hours. The generated white solid-state (poly acrolein) 
was filtered after completion of a reaction, and it wiped off with ethyl ether many times. In this case, 
yield was 80%. After adding 80g of said white solid-states, and methanol 500g to a 1000ml circular 
flask, 1ml of trifluoro methylsulfonic acid was added as a catalyst, and it was made to react in ordinary 
temperature (25 degrees C) for 24 hours or more. The white solid-state (poly acrolein) into which 
introduction did not melt will melt into a methanol as a reaction is completed. After checking that the 
absorption band of 1 690cm- 1 was lost with an infrared absorption spectroscope (IR spectrum) after 
completion of a reaction and making it neutralize by triethylamine, the compound of said chemical 
formula (4) was obtained by changing into the condition of the distiller having removed the methanol 
and having carried out it thick, and carrying out a vacuum drying, after making it precipitate with 
distilled water. In this case, yield was 65%. Molecular weight 6,820; polydispersed degree 1.60;1H 
NMR 1.2 - 2.1ppb (3H), 3.0 - 3.8ppb (6H), [3.8-4.7] (1H) 

[0050] (Example 17) After putting synthetic acrolein lOOg of Pori [acrolein diethyl acetal] resin, THF 
66g, and azobisuisobutironitoriru 2g into a 500ml circular flask and making it a vacua, it was made to 
react at 65 degrees C for 5 hours. The generated white solid-state (poly acrolein) was filtered after 
completion of a reaction, and it wiped off with ethyl ether many times. In this case, yield was 80%. 
After putting 80g of said white solid-states, and ethanol 500g into a 1000ml circular flask, 1ml of 
trifluoro methylsulfonic acid was added as a catalyst, and it was made to react in ordinary temperature 
(25 degrees C) for 24 hours or more. The white solid-state (poly acrolein) into which introduction did 
not melt will melt into ethanol as a reaction is completed. After checking that the absorption band of 
1 690cm- 1 was lost with an infrared absorption spectroscope (IR spectrum) after completion of a reaction 
and making it neutralize by triethylamine, the compound of said chemical formula 5 was obtained by 
changing into the condition of the distiller having removed ethanol and having carried out it thick, and 
carrying out a vacuum drying, after making it precipitate with distilled water. In this case, yield was 
60%. Molecular weight 7,010; polydispersed degree 1.78;1H NMR 1.2 - 2.1ppb (9H), 3.0 - 3.8ppb (4H), 
[3.8-4.7] (1H) 

[0051] (Example 18) After putting synthetic methacrolein lOOg of Pori [methacrolein dimethyl acetal] 
resin, THF 66g, and azobisuisobutironitoriru 2g into a 500ml circular flask and making it a vacua, it was 
made to react at 65 degrees C for 5 hours. After filtering the generated white solid-state (poly 
methacrolein) after completion of a reaction, it wiped off with ethyl ether many times. After putting 80g 
of said white solid-states, and methanol 500g into a 1000ml circular flask, 1ml of trifluoro 
methylsulfonic acid was added as a catalyst, and it was made to react in ordinary temperature (25 
degrees C) for 24 hours or more. The white solid-state (poly methacrolein) into which introduction did 
not melt will melt into a methanol as a reaction is completed. After checking that the absorption band of 
1 690cm- 1 was lost with an infrared absorption spectroscope (IR spectrum) after completion of a reaction 
and making it neutralize by triethylamine, the compound of said chemical formula (6) was obtained by 
changing into the condition of the distiller having removed the methanol and having carried out it thick, 
and carrying out a vacuum drying, after making it precipitate with distilled water. In this case, yield was 
65%. Molecular weight 6,800; polydispersed degree 1.63;1H NMR 1.2 - 2.1ppb (5H), 3.0 - 3.8ppb (6H), 
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[3.8-4.7] (1H) 

[0052] (Example 19) After putting synthetic methacrolein lOOg of Pori [methacrolein diethyl acetal] 
resin, THF 66g 5 and azobisuisobutironitoriru 2g into a 500ml circular flask and making it a vacua, it was 
made to react at 65 degrees C for 5 hours. After filtering the generated white solid-state (poly 
methacrolein) after completion of a reaction, it wiped off with ethyl ether many times. After putting 80g 
of said white solid-states, and ethanol 500g into a 1000ml circular flask, 1ml of trifluoro methylsulfonic 
acid was added as a catalyst, and it was made to react in ordinary temperature (25 degrees C) for 24 
hours or more. The white solid-state (poly methacrolein) into which introduction did not melt will melt 
into ethanol as a reaction is completed. After checking that the absorption band of 1 690cm- 1 was lost 
with an infrared absorption spectroscope (IR spectrum) after completion of a reaction and making it 
neutralize by triethylamine, the compound of said chemical formula (7) was obtained by changing into 
the condition of the distiller having removed ethanol and having carried out it thick, and carrying out a 
vacuum drying, after making it precipitate with distilled water. In this case, yield was 61%. Molecular 
weight 7,200; polydispersed degree 2.0; 1H NMR 1.2 - 2.1ppb (1 1H), 3.0 - 3.8ppb (4H), [3.8-4.7] (1H) 
[0053] After mixing to what was chosen from the compounds which manufactured what was chosen 
from the compounds manufactured by the manufacture aforementioned example 1 of an antireflection 
film thru/or 15 by said example 16 thru/or 19 and melting in propylene glycol methylethyl acetate 
(PGMEA), (Example 20) After adding 0.1 to 30% of the weight and melting what was chosen as this 
solution from the anthracene compound group as said additive, using this solution independently, this 
solution was filtered, it applied to the wafer, and postbake was performed for 10 - 1000 seconds at 100- 
300 degrees C. Then, the film was applied and the detailed pattern formation process was performed. 
[0054] 

[Effect of the Invention] As explained above, the polymer which makes basic structure said chemical 
formula (1) by this invention, (2), and (3) Since it has the solubility-proof which the antireflection-film 
resin by this invention excels [ solubility ] in the solubility over all the solvents of a hydrocarbon 
system, and it not only contains the chromophore with a high absorbance to resin itself, but is not 
dissolved in any solvents after postbake It not only does not generate any problem, either, but it 
expresses the outstanding effectiveness which undercutting and a footing do not generate at the time of 
formation of a pattern at the time of spreading of a film. 

[0055] Since it is especially formed from the giant molecule of an acrylate system, at the time of 
etching, it has the etch rate which was excellent compared with the film, and is effective in etch 
selectivity improving remarkably. 

[0056] The polymer by this invention therefore, by overly using it as an antireflection film in a detailed 
pattern formation process of a semi-conductor production process It not only prevents the echo of the 
lower membrane layer in the lithography process of a semi-conductor production process, but it removes 
the standing wave by thickness change of light and the photoresist itself. Since a detailed pattern can 
overly be formed, the stable thing which are 64M, 256M, 1G, 4G, and 16G DRAM and to increase can 
do yield of a product. 
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Atx, X&RMlcLfcffc 6 5'Ce5«Flffl»S*-&fco 

$ofc 0 CORK, \&miS 0%T*&ofc„ HufSfifeS 40 
f*8 0gfc**7— ;l/5 00g%l 0 0 0ml ©R^7 
7X3 1 in* 1- U 7;l/;t n * 7;l/X;b* y& l m 
1 £«*I£LTfiD*., ^Zg (2 5r) 1?2 4«Bfit±fi 

b7» tt, KJS#5t7-f3k:oftT, **7-/l4;:?g 
tt£;:£{c&£ 0 SlS©^7», #H«»ilSfcHte« (I 
RX^ h;l/) T* 1 6 9 0 cm - 1 ©«iR/*y K#ft< 

zzctzmmu hux7;i/7syT*4"a$-&fcfi, 



3 (4) <Dit£Vs%mrc 0 C(DmiC. 1&^«6 5%T*& 
o/Co [#7«6. 8 2 o : *iMR* 1 . 60; 1H 
NMR 1. 2-2. lppb(3HK 3. 0-3. 8pp 
b (6H) % 3. 8-4. 7 (1 H) ] 

[0050] mtmi d #y [7fnw>^xf 

7^PWyi00g, THF 66g, AIBN 2g 
£5 0 0m 1 OPM^XntcAft, X£#®£l7c 

6 5TCf5BfiaE&£-ti7co KiS©^7»» 
ftfcSfeBft 0-KU7^nU7» %7-4)l$ y yf 

*H:8 0%T*£ofc o tuteefe@i*8 0 gt.x.$S-)\s 
5 00g£l 0 0 0m 1 ©PJJB75X=ifc:Anfc8K b 

y y>^uM-)V7.)V^ym 1 m i Zf&mt LTip*., 

tt£ (2 5t) V2 4BMB«±SiS«*fc. 
ttfcfrofcafeHf* (#U7^ob7y) ti, KJS#5t 
775tcotiT, x^y-;Wcgtr5iitti:*5o 
©£7&, **ttMRiR#ft« (I RX^h;W T* 1 6 



(13) tiftfl 2001-19241 1 

23 24 

9 0cm'>M/^K!() ( &<55Lt«lU hV * ( I RX^? h;l/) TM 6 9 0 c m- 1 OflR/OKtf 

£LTH3t>£Lfctf!g£L, HS*TajB«-&T*»5 ft, x*/-;l/£^S§§T*l&£LTif3t> Ufc«l8t 

xsKwrscfc-e, tuffifc¥S5ofl:^**fffe 0 c u *«*TitiR««T*6«aiaM-*cfc^ lute 

©BB(Cx UX^{i6 0%T*feofc 0 [#7»7, 0 1 0 : (7) ©ft^**fffc« COBK, 6 1 % 

78MHNMR 1. 2-2. 1 ppb T'&ofco [#7S7. 200;£#£[g2. 0I1H 
(9H) , 3. 0~3. 8ppb (4H) , 3. 8 — 4. NMR 1. 2-2. 1 ppb (1 1 H) , 3. 0-3. 

7 (1 H) ] 8ppb (4H), 3. 8-4. 7 (1 H) ] 

[0051] mmm 1 8) #y c***o w^s;* [0053] mmmz 0) KifBSiLHioiag 

*7l/7-fe*>M MMBO^A 10 KMBdlffil l ft^U l 5T«BBLfcft**©«*>*6«R 

^B^lOOg, THF 6 6g, AIBN 2 £nfcfe£D*HUfB#l8S0!l 1 6&(/>L 1 9 T*UjgLfc{t£ 

g^5 0 0ml©P]f77Xntxn> K2tt!Blctfc HBO* fre>S8?£nfc<S>©£ig£LT7*a Vi,yyy ^ 

ft, 6 5 < C-e5^HfiiS**fco SiS^^ft, ->P*fvl/Xf-/l/7-feT— h (PGMEA) KjgfrLfc 

@#8 0g£;<*/-;l/5 0 0 g£l OOOmKORJg £><D£0. 1 -3 0M%SstaLT<k < fgfrLfcft, C 

77X3tAtlfti 1 h'Jy^D^^l/X^yei 0»«%atiBUT»>x--'Nk:!6*U 1 00-3 001C 

tn 1 LTftlK., ft£ (2 5 t C) V2 4^!B&± VI 0-1 0 0 0WA-K^^«Tofc o C<Dft, 

^pwy) ti v £js#^7f siconr, 20 [0054] 

(I RX"**h;l/) T'l 6 90 cm-l©M^F^ {b¥SOK (2) (3) fcg^gfitfc-f 3«£ 

ft, >«*/-;l/*IKe»T?l»56UT^5»)i:Lrc««t *>0T*<, *«WK«fcSK«l»itflt«Jlifi/N-f Ka* 

ft*s (6) tDitsmzntz* cobsk> «^«6 5% -r^»K:ttHA/*»«ictjsi»sn*^B}s»tt*^i- 

V3or>fco [#716. 800;^ftftl. 6 3 ;i 5©T\ ^H<D^JB#, M6©|ffljHfe»^L!8:V^lJ 

H NMR 1. 2-2. lppb (5H) , 3. 0-3. 7?&<, f\*—VCMl&t. 7y^-A77^y^'SD* 

8ppb(6H), 3. 8-4. 7 ( 1 H) ] 7«y7V yytf«4UftV>«nfc3»***^. 
[00 5 2] (^JSglJl 9) [***nW;yi?x 30 [00 5 5] Iffc, 7*U5- hJROSS^fr&J&S;* 

^;l/7-fe*;l/] ®flIcD£/£ ftTVSfcak x>y^y^n# v ^HKJt^Tgn/tx 

W^DWyiOOg, THF 6 6g, AIBN 2 -y^^jIg^WLT, Xyf->^HRit«^IL< lR]Jt 

g^5 0 0ml <DPiB7?XnicXtU USttlUctfe f SS&HtfSSo 

ft, 6 5"C-p5l«IHlJKJS«-e-fco EfS©£7», [0 0 5 6] LfetfoT, *«Wt«k5«^&, 

Lfcft, x*-;l>x--r;l,T?£ftII«l,'>ttofc. fflffiSft HfcLT^ffl-rSCfctiO, ¥3W*«Bfiie© U V ? 

mfa8 0 gfcx^y-;l/5 0 Og^lOOOml ©RJg 77*-lSfc::tett5T«rai0EW&l»±*-S7£«--e 
7-7Xn£Aftfcft, h'J7;^D^^;l/X;l/^ySi ft&tf7* h hi^OffSSftK 

m 1 *«8fc 1/TJn*., #S (2 5X0 T2 4B«l||tt± *%»*UT, 6 4M, 2 5 6M, 1 G, 4G, 16G 
KfoZ-Gtco ifeiMcfiJSW-fcfrofcefeHf* GJ*IM* 40 D R AM©££Lfc$^^#— §<: btf 

5u\sjy) «, SiSA^7-r^.tonT, x^/-;l/ T-££CDT\ Sp^iR^if^-r^C ttfT'ZZo 
\c®tt%Ct\c%Z>o Sf5^7ft, #*HSHRJK#3fcS* 



(51) Int. CI.' mEBObB^ 

C 0 8 K 5/00 

C 0 8 L 33/04 

C 0 9 D 5/00 



F I 

C 0 8 K 5/00 

C 0 8 L 33/04 

C 0 9 D 5/00 



(14) 



ttH 2 0 0 1 - 1 9 2 4 1 1 



129/00 
G 0 3 F 7/11 
H 0 1 L 21/027 



5 0 3 



(72)«M# xy x^y fry 

*f$ss z^y* K -tti-h y 
~7y?y v -rvx yy 124 Ay 

i/y 7^-h^yh 205-601 
(72)fBPi# i/>x ^-*>y i/jy 

£V 107-1304 



129/00 
G0 3F 7/11 
H 0 1 L 21/30 



5 0 3 
5 7 4 



±ms.m ¥*y* k j=}-3-*y is 

x->y 7'S-h*y 

h 103-302 

±m&m fi^ k -*?-3L*y > 

:y"x?y# K> xx£ 
y h 203-402 



